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(54) Wireless communication device 

(57) The invention relates to a wireless communica- 
tion device (1) comprising a basic part (2, 22), an 
adapter unit (4a, 4b, 4n) and means for transferring sig- 
nals between the basic part (2, 22) and the adapter unit 
(4a, 4b. 4n). The basic part has memory means (14) 
and a control unit (1 3) for controlling the functions of the 
wireless communication means (1). The adapter unit 
(4a, 4b. 4n) arranged to be connected to the basic part 
comprises means for transferring information between 
the wireless communication device (1) and at least one 
data transmission network, and means for storing the 



type data (ID) of the adapter unit, which type data iden- 
tifies said data transmission network. The wireless com- 
munication device further comprises means for 
examining the type data (ID) of the adapter unit, means 
for loading the configuration data (syst(1). syst(2). ... 
syst(N)) of the adapter unit (4a. 4b, 4n) connected to the 
basic part (2, 22) at the time, and means (13. 14) for 
configuration of the wireless communication device (1) 
on the basis of the loaded configuration data (syst(1), 
syst(2), ... syst(N)) 
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Description 

The present invention relates to a wireless commu- 
nication device described in the introduction part of the 
appended claim 1 used for connection set-up with wire- 
less data transmission systems of various kind. The 
invention further relates to a method of introduction part 
of claim 8 for configuration of wireless communication 
device. 

Popularity of wireless communication devices, par- 
ticularly mobile stations is still growing rapidly. Owing to 
this, the capacity of present mobile, station networks is 
occasionally almost fully occupied, wherein situations 
may occur, when the data transmission connection can- 
not be formed at the very moment when the user 
wishes. The capacity of existing mobile communication 
systems cannot always be increased, but for serving 
additional users new mobile station networks are built. 
In such new mobile station networks, the geographical 
coverage is not necessarily very wide at the initial phase 
and, consequently, it is useful if the user is able to 
choose a network whose coverage area he or she is 
located in at the time. For this purpose so-called multi- 
mode phones have been developed, these being con- 
nectable to two or even more various mobile station net- 
works. 

Mobile stations are used also for transmitting other 
information than speech. Many users have also a porta- 
ble laptop PC at their disposal, wherein they have a pos- 
sibility to send and receive e.g. facsimile copies, e-mail, 
files or even video image by using a mobile station net- 
work. Further, the use of Internet network on the move 
is increasing e.g. because of the fact that via Internet 
network one can find a myriad of information which the 
user needs at the time. Such system allowing the mov- 
ability of the user adds to the productivity of the user 
e.g. by increasing the efficiency of data acquisition and 
data transmission. 

Increasing use of mobile station networks has 
accelerated design of new, more efficient mobile station 
networks. However, the design has not lead into one 
common standard, instead various mobile station 
standards have been developed, wherein it is very diffi- 
cult, if not even impossible, to implement mobile sta- 
tions by using prior art solutions in a manner that the 
implementation of the mobile station covers all possible 
mobile station networks. On the one hand, there exists 
a need to manufacture mobile stations which can be 
connected to more than one mobile station network, 
e.g. as a result of said increased mobility of users. On 
the other hand, manufacturing costs of a mobile station 
should be kept at a reasonable level, e.g. because of the 
fact that increasing competition on the mobile station 
markets declines selling prices, which for its part limits 
the quantity of properties implemented in one mobile 
station. 

Mobile stations that can be connected to various 
mobile station networks comprise e.g. separate radio 
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parts for each mobile station network. However, a part 
of the functions, such as the display, keypad, micro- 
phone and earpiece are collective for all the modes. 
One drawback of such mobile stations is that it has so 

5 far been impossible to manufacture them in small size, 
and furthermore, their manufacturing costs are rela- 
tively high. A further disadvantage that can be men- 
tioned is the fact that such mobile stations only operate 
in those mobile station networks which have been 

10 selected by providing at the manufacturing phase the 
mobile stations with functions corresponding to these 
networks. However, the user may change his or her 
location to areas where no system defined in the mobile 
station is available, but where possibly some other sys- 

15 tern is used. Thus, the use of such mobile stations is not 
very flexible, particularly in situations where the type of 
the mobile station network which can be used in said 
location is not known in advance. The user should thus 
have even several different mobile stations in order to 

20 ensure that connecting is succesful. 

Finnish patent FI-89434 of the applicant describes 
a radio telephone assembled of separate modules and 
comprising a basic module and at least one additional 
module which can be coupled thereto in a detachable 

25 manner. The radio telephone described in the patent 
publication is regarded to be connected either to an 
analog or digital mobile station network, according to 
what is needed, wherein the basic module comprises 
such parts and functions that are common to tele- 

30 phones operating both in analog and digital modes. The 
additional module coupled to the basic module includes 
at least the main part of the electrical circuits required 
for sending and receiving an analog signal, wherein 
when it is coupled to the basic module, the telephone 

35 operates as an analog telephone. On the other hand, it 
is possible to couple to the basic module an additional 
module which includes at least a main part of the elec- 
trical circuits that are required for sending and receiving 
a digital signal, wherein when it is coupled to the basic 

40 module the telephone operates as a digital telephone. 
Finnish patent application FI-952814 of the appli- 
cant describes another solution for forming a data trans- 
mission connection with two or more different mobile 
station networks. A telecommunication terminal 

45 described in the publication comprises means for form- 
ing a connection to different mobile station networks, 
wherein the telecommunication terminal examines, 
when the connection is formed, which mobile station 
networks are available in the area in question, and 

so selects one of these mobile station networks and sets 
the operating mode of the telecommunication terminal 
to correspond to the selected mobile station network To 
a this type of mobile station network or to a coupling unit 
connected thereto an additional unit has been mounted 

55 in advance for each mobile station network that is 
arranged to be selected. 

In practise, the implementation of mobile stations 
involves several drawbacks restricting the quantity of 




properties that can be added to one mobile station. In 
particular manufacturing costs and the small size of the 
devices are such restricting factors, wherein in practical 
mobile stations it is possible to implement at the most 
two or three different systems or protocols. However, 5 
since there exists a much larger number of different 
mobile station networks, analog and several digital sys- 
tems, the number of different system combinations is 
very large, which by using prior art techniques means 
that it is not sensible to implement all the possible com- 70 
binations in mobile stations. 

In accordance with functions, mobile stations can 
be mainly divided into to separate parts: 

A basic part comprising those functional portions 15 
which can be used in mobile stations according to 
different mobile communication systems, and a 
control unit. This part typically comprises process- 
ing portions of signal, e.g. processing means, mem- 
ory means, keypad, earpiece, display and 20 
microphone. 

A particular part whose properties depend on the 
system, standard and protocol. Thus, in this part 
those special features are implemented which can- 25 
not be implemented collectively for the different 
systems. In practise, this part can be further divided 
into software and equipment parts. The software 
part comprises the system specific software which, 
together with the basic part and the system 30 
dependent part, implement functions of a certain 
protocol or system. The equipment part typically 
comprises the data transmission devices used at 
the time in wireless communication devices, e.g. a 
radio part or an infrared sender/receiver. In other 35 
words, the system specific equipment part enables 
a wireless data transmission between a terminal 
equipment (TE) and an access point (AP) of the 
system in accordance with the system specifica- 
tions. 40 

One object of the present invention is to implement 
a wireless communication device which can be con- 
nected to mobile station networks of different types by 
coupling to the wireless communication device an 45 
adapter unit corresponding to the data transmission net- 
work/protocol intended to be used at the time. The 
invention is based on the idea that to the basic part of 
the wireless communication device an adapter unit can 
be coupled which comprises at least one equipment so 
part of the data transmission system, e.g. a radio part of 
the mobile station network, and that the basic part com- 
prises means for identification of the adapter unit and 
configuration of the basic part to correspond to the 
adapter part coupled to the basic part. The wireless 55 
communication device of the present invention is char- 
acterized in what is described in the characterizing part 
of the accompanying claim 1. The method of the 




present invention is characterized in what is described 
in the characterizing part of the accompanying claim 8. 

The present invention involves considerable advan- 
tages. To the wireless communication device of the 
invention an adapter unit of a wished type can be cou- 
pled, wherein the wireless communication device rec- 
ognises the coupled adapter unit, and on the basis 
thereof automatically configures the wireless communi- 
cation device in a manner that the wireless communica- 
tion device operates in the selected mobile 
communication system or other data transmission sys- 
tem. This kind of modularity portion can be used for 
decreasing the size of the adapter units, because the 
main part of the functions, e.g. the signal processing, is 
located in the basic part. This also enables manufactur- 
ing of adapter units at lower costs and in smaller size. 
Adapter units can be manufactured after introduction of 
new mobile communication systems, wherein the user 
is not obliged to obtain a wireless communication 
device, but only a new adaptation unit when wishing to 
use a new system. A wireless communication device of 
the invention is easy to implement among other things 
in combination of a portable data processing unit (lap- 
top PC), e.g. as a so-called PCMCIA card (Personal 
Computer Memory Card Interface Association), 
whereto the adaptation unit is connectabie. Thus, con- 
figuration data corresponding to different mobile com- 
munication systems can be stored even into a memory 
of a portable data processing unit, e.g. into hard disk, or 
it can be loaded from a separate data carrier, such as 
FLASH memory or diskette. In one advantageous 
embodiment, the configuration data is stored into an 
adapter unit from which it can be fetched to the basic 
part in order to implement the configuration. 

In the following, the invention is illustrated in more 
detail with reference made to the accompanying draw- 
ings, in which 

Fig. 1 shows a perspective view of a wireless com- 
munication device in accordance with one 
advantageous embodiment to the invention, 

Fig. 2a shows positioning of different functional 
blocks in a wireless communication device 
according to the first embodiment of the 
invention, 

Fig. 2b shows a reduced block diagram of a wire- 
less communication device according to the 
first advantageous embodiment of the 
invention, 

Fig. 3 shows positioning of different functional 
blocks in a wireless communication device 
according to the second embodiment of the 
invention, and 

Fig. 4 shows a wireless communication device 
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according to the third advantageous 
embodiment of the invention. 

Rg. 1 shows a communication device 1 in accord- 
ance with the first advantageous embodiment of the s 
invention implemented by an interface card 2 according 
to the so-called PCMCIA standard. This interface card 2 
can be coupled e.g. to a corresponding PCMCIA inter- 
face 9 of a portable laptop PC 3. The PCMCIA interface 
card forms in this embodiment a basic part of the wire- 10 
less communication device 1, which basic part com- 
prises those functional parts .of the wireless 
communication device which are collective regardless 
of the data transmission system used at the time. The 
wireless communication device 1 further comprises a is 
changeable adapter unit 4 connected to the interface 
card 2. The adapter unit 4 comprises advantageously 
the functional parts required for implementation of the 
properties of one or two different data transmission sys- 
tems, e.g. a radio part 1 8 and an antenna 5 and/or infra- 20 
red data transmission means (not shown) connected 
thereto. 

Rg. 2a shows the positioning of the functional parts 
that takes place between different units of the wireless 
communication device 1 in accordance with the first 25 
advantageous embodiment of the invention. In a corre- 
sponding manner, Fig. 2b shows a reduced block dia- 
gram of a wireless communication device 1 according to 
the first advantageous embodiment of the invention. In 
this embodiment the wireless communication device 1 30 
is connected to a data processing unit 3 comprising, 
which is known as such, e.g. a control unit 6, memory 
means 7, display 8. keypad 9, PCMCIA interface block 
10 and external interface block 11. Further, the block 
diagram of Fig. 2b shows audio means 12, such as ear- 35 
piece 12a, microphone 12b and audio block 12c, e.g. for 
transforming a microphone signal from analog to digital, 
and for transforming a signal directed to the earpiece 
12a from digital to analog. The memory means 7 com- 
prise among other things random access memory 40 
(RAM) 7a, particularly for storing data needed during 
the use of the data processing unit 3, advantageously 
non-volatile rewriteable memory 7b, e.g. EEPROM 
memory (Electrically Erasable Programmable Read- 
only Memory), FLASH memory or ROM (read only 45 
memory) particularly for storing programs, and writea- 
ble mass storage memory 7c, such as a hard disk, for 
storing data and programs. 

As known, from a hard disk it is usually possible to 
load data and programs stored into files to random so 
access memory and possibly also to non-volatile ran- 
dom access memory 

In the memory means 7 of the data processing unit 
3, advantageously in the writeable mass storage mem- 
ory 7c is stored data, such as program modules for dif- ss 
ferent protocols and systems, needed in use of a 
plurality of different data transmission systems. In Fig. 
2a, the block 7c illustrates writeable mass storage mem- 
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ory, advantageously a hand disk, wherein program mod- 
ules syst(1), syst(2), ... syst(N) corresponding to 
different systems are stored. 

An interface card 2 in Fig 2b comprises among 
other things a control unit 13 consisting of e.g. a micro- 
controller 13a (MCU, microcontroller unit) and a pro- 
grammable logic circuit 13b (ASIC, Application Specific 
Integrated Circuit), memory means 14, such as random 
access memory 14a (RAM) and read only memory 14b 
(ROM/EEPROM). Additionally, the interface card 2 com- 
prises a PCMCIA interface block 15, interface block 16 
for the adapter and a digital signal processing unit 17. 
Thus, the interface card 2 primarily comprises those 
equipment portions which are collective regardless of 
the data transmission system used at the time. Conse- 
quently, the equipment portion comprises a sufficient 
quantity of processing and memory capacity for 
processing different data transmission protocols, e.g. 
one or two protocols simultaneously. 

The memory means 1 4 of the interface card contain 
stored the basic software of the interface card for con- 
trolling the interface card. Into the memory means 14, 
preferably from the data processing unit 3, are loaded 
the program modules according to the data transmis- 
sion system used at the time, these program modules 
actuating the interface card in the selected data trans- 
mission system. The program modules contain data 
e.g. of the audio track width, modulation method, data 
transmission channels and channel frequencies used in 
the data transmission system in question. The func- 
tional block diagram of the interface card 2 illustrated in 
Fig. 2a is composed of a collective equipment part 19 
(common system HW) of the wireless communication 
device, said part comprising among other things signal 
processing properties, and memory means 14 whereto 
the program module according to the system used at 
the time is loaded for use. 

The interface card 2 comprises a bootstrap code of 
the interface 2 stored into non-voiatile memory, e.g. 
electrically erasable programmable read-only memory 
14b (EEPROM), and a certain basic program for con- 
trolling the operation of the interface card 2. 

To the interface card 2 can be connected an 
adapter unit 4 comprising advantageously equipment 
parts 20 required for the implementation of one or two 
different data transmission systems, and means 21 for 
storing the type data ID of the adapter unit (System/ID 
Register). E.g. a wireless communication device 1 
according to Fig. 2b comprises a first adapter unit 4a 
consisting of among other things a radio part 18, 
antenna 5 and storing means 21 for the type data. The 
radio part 18 is e.g. a radio part of the GSM mobile com- 
munication system. In a functional block diagram illus- 
tration of Fig. 2a'. three adapter units 4a. 4b. 4n are 
shown in an exemplifying manner, these being connect- 
able to the interface card 2, but the invention is not 
restricted only to the adapter units 4a, 4b, 4n described 
at the present specification. The block 20 in the first 
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adapter unit 4a illustrates this system dependent equip- 
ment part, whose detailed structure can thus be very 
different in different data transmission systems: The 
adapter unit 4a, 4b, 4n can include also more than one 
system specific adapter block 20 and storing means 21 5 
for type data, e.g. for situations where the wireless com- 
munication device 1 of the invention should be coupled 
simultaneously to a plurality of data transmission sys- 
tems. One example of such situation is that the adapter 
unit 4a. 4b, 4n comprises a radio part 18 regarded for 10 
actual remote data transmission and e.g. an infrared 
interface unit for local data transmission by means of 
which the wireless communication device 1 can be cou- 
pled to another data processing device, such as a 
printer with corresponding infrared data transmission 15 
equipment. One protocol designed for infrared data 
transmission is defined in IrDA standard (Infrared Data 
Association) serving a basis for data transmission 
devices which have already been designed as commer- 
cial products. 20 

In the following the operation of a wireless commu- 
nication device 1 according to the first advantageous 
embodiment of the invention will be described. In a situ- 
ation where the interface card 2 is connected to a data 
processing unit 3, this causes e.g. an interruption 25 
request signal by means of a PCMCIA interface 10. 15 
to a control unit 6 of the data processing unit 3. After 
detecting the interruption request, the control unit 6 per- 
forms an interruption service program arranged for this 
purpose and defining those operations that have to be 30 
taken in connection with connecting the interface card 2. 
Such operations are e.g. identifying the type of the inter- 
face card 2 and setting, on the basis of the type of this 
interface card 2, some parameters controlling the oper- 
ation of the interface card 2. In PCMCIA standards, a 35 
so-called card information structure (CIS) data base is 
used in the identification of the type of the interlace card 
2, the interface card 2 transmitting said data base to the 
data processing unit 3 when the interface card 2 is 
started. All above mentioned measures are not neces- 40 
sarily performed in the interruption service program. 
Thus, the interruption service program sets information 
(ticket) related to coupling of the interface card and in 
the main program loop of the application software of the 
data processing unit is examined said information and 45 
performed a subprogram where the above mentioned 
measures are taken. The advantage of this solution is 
that the interruption service program can be made short 
and quick, wherein other interruption requests of a 
lower level can be detected more quickly. This is tech- so 
nique known as such by a professional in the field, so a 
more detailed description is not necessary in this con- 
text. 

In connection with starting the interface card and 
when changing the adapter unit 4a, 4b. 4n to the inter- ss 
face card 2, the control unit 13 of the interface card 
examines the type of the adapter unit 4a, 4b, 4n. This 
can be performed e.g. in a manner that in the adapter 
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unit 4a, 4b, 4n non-volatile memory has been arranged, 
where the identification parameters of the adapter unit 
4a, 4b, 4n are located. Thus, the control unit 13 reads 
these parameters and on the basis of these identifies 
the type of the adapter unit 4a, 4b, 4n. 

Subsequent to the identification of the type of the 
adapter unit 4a, 4b ( 4n, on the basis of the type of this 
adapter unit a program module applicable for a system 
in accordance with the adapter unit is started to load to 
the interface card 2. This can be implemented e.g. in a 
manner that the interface card 2 forms an interruption 
request to the control unit 6 of the data processing unit, 
said unit performing an interruption service program 
corresponding to the interruption request. In this con- 
nection the interface card 2 transmits to the data 
processing unit 3 the information related to the type of 
the adapter unit 4a, 4b, 4n. The control unit 6 of the data 
processing unit fetches on the basis of the type of this 
adapter unit 4a, 4b, 4n the appropriate program module 
from the memory means 7 of the data processing unit, 
e.g. hard disk 7c. The program module is transferred to 
the memory means 14 of the interface card 2, advanta- 
geously FLASH memory 14c. 

FLASH memory is a special type of non-volatile 
memory which can be erased and programmed by 
blocks. In a typical manner, erasure and programming 
of EEPROM memories are performed a byte at a time. 
FLASH memories are already available commercially 
and they are nowadays very widely used e.g. in wireless 
data transmission devices. FLASH memories make it 
possible to change the operation of the basic equipment 
by changing a new application software to the FLASH 
memory. 

To the interface card 2 can be loaded a program 
module applicable for an adapter unit type 4a, 4b, 4n. 
The control unit 13 of the interface card advantageously 
compares the type ID, which is possibly present in the 
memory means 14. to the type of the adapter unit 4a, 
4b, 4n. In case the comparison shows that the types 
match, there is no need to load a program module to the 
interface card 2, wherein the interface card uses the 
program module loaded in the memory means 14 and 
moves to a normal operating mode employing operation 
parameters according to the type ID of the adapter unit 
and functions arranged in the program module. In case 
no program modules used in the control of the adapter 
unit are loaded in the interface card 2, or the types ID of 
the program module and the adapter unit do not corre- 
spond to each other, the loading of the program module 
to the interface card 2 is started as follows. 

The control unit 13 of the interface card informs to 
the control unit 6 of the data processing unit the loading 
request of the program module. This can be done in a 
method known as such, e.g. by forming an interruption 
request or by transmitting a loading request message 
from the interface card 2 to the data processing unit 3. 
Subsequent to detecting the interruption request or the 
loading request message, the control unit 6 of the data 
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processing unit moves to perform the loading/First, the 
control unit 6 of the data processing unit examines the 
type ID of the adapter unit coupled to the jrfterfacecard 
2. This is performed e.g. in a manner that the control 
unit 13 of the interface card waits for a confirmation of 5 
the loading request message from the control unit 6 of 
the data processing unit, whereafter the control unit of 
the interface card transmits the type ID of the adapter 
unit to the control unit 6 of the data processing unit. 
Subsequent to the so-called handshaking procedures, 10 
the loading of the program module from the data 
processing unit 3 to the interface card 2 is started. 

The program module consists typically of program 
commands and data, such as operation parameters, 
controlling the operation of the control unit 13 of the is 
interface card. Each program command and data com- 
prise advantageously one or more byte or word. The 
byte width of known control units is usually eight bits 
and the word width 16, 32 or 64 bits. 

For loading the program module, the control unit 6 20 
of the data processing unit looks among memory 
means 7, e.g. a hard disk, for a program module syst(1), 
syst(2) syst(N) according to the type ID of the adapter 
unit connected to the interface card 2. In case the pro- 
gram module is found, it is transferred first preferably to 25 
a random access memory 7a of the data processing . 
unit 3, either entirely or partially. Subsequently, the pro- 
gram module is transferred to the interface card 2. The 
loading can be implemented e.g. in message form, 
wherein the message comprises transferable data and 30 
potentially also checking and correction data for the 
detection and correction of transfer errors. The mes- 
sage also includes information of the length of the mes- 
sage, in case the length of the message is not constant 
The control unit 6 of the data processing unit reads a 35 
byte or word of the message at a time and transmits it to 
the control unit 13. The control unit of the interface card 
transmits the message it had received advantageously 
to a message buffer which is a message area reserved 
for this purpose e.g. in a random access memory 1 4a of 40 
the memory means of the interface card. In case error 
checking is used in the transfer of messages, the control 
unit 13 of the interface card confirms after the transfer 
whether the transfer was successful (ACK, positive 
acknowledgement) or unsuccessful (NACK, negative 45 
acknowledgement). The transfer of an unsuccessful 
message can be tried again, or the control unit 13 of the 
interlace card can try to correct the errors, in case error 
correction data has been coded on the message and 
the quantity of the mistakes does not exceed the error so 
correction capacity of the error correction code. 

By interface card 2 the messages are transferred 
from the message buffer in the memory means 14 pref- 
erably to a non-volatile random access memory 1 4c to a 
part reserved for the program module, preferably after 55 
the possible error checkings and error corrections have 
been performed and the message is noticed to be 
unerroneus. 
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In case the entire program module did not fit into 
one message, a new message is formed having the fol- 
lowing part of the program module, and the transfer 
described above is performed. The formation and trans- 
fer phases of the message are repeated as long as the 
entire program module has been transferred. 

In the application software of the interface card 2 is 
formed a loading program by means of which the 
above-described reception and transfer operations of 
messages are performed to the memory means 14 of 
the interface card 2 to a location reserved for the pro- 
gram module. It is obvious, that the program module 
can be transferred also by using other methods known 
as such than the above described message-formed 
transfer. 

After the loading of the program module syst(1), 
syst(2), syst(N) has been performed, the interlace card 
2 changes over to perform the operations of the data 
transmission system in accordance with the adapter 
unit 4a, 4b, 4n. In this phase, the wireless communica- 
tion device 1 thus operates onthe basis of the specifica- 
tions of the appropriate data transmission system. The 
wireless communication device 1 according to the 
advantageous embodiment of the invention connected 
to a data processing unit 3 can be used e.g. in transmis- 
sion of e-mail and other data transmission embodi- 
ments e.g. to another data processing unit (not shown). 

Fig. 3 shows in a reduced form the positioning of 
functional parts of the wireless communication device 1 
according to a second advantageous embodiment of 
the invention. The data processing unit 3 is a so-called 
personal digital assistant (PDA) or the like, whereto the 
wireless communication device 1 is connected. Also in 
this embodiment the interface card 2 comprises the 
basic parts of a wireless communication device and the 
adapter unit 4a t 4b t 4n connectable to the interlace card 
comprises the specific parts for the data transmission 
system/protocol. The interlace card 2 can be e.g. a sep- 
arate card arranged to be coupled to the personal digital 
assistant PDA or it can also be a fixed part of the per- 
sonal digital assistant or the like. 

The operation of a wireless communication device 
1 according to the second advantageous embodiment 
of the present invention corresponds mainly to the oper- 
ation of a wireless communication device 1 according to 
the first advantageous embodiment of the invention 
described above. The interface card 2 is connected to 
the data processing unit, and to the interface card 2 is 
connected an adapter unit 4a, 4b, 4n according to the 
selected data transmission system. In the initiation 
phase, the data processing unit 3 examines the type of 
the interface card 2 and performs the setting of opera- 
tion parameters corresponding to the type of the inter- 
face card if needed. The control unit 13 of the interface 
card performs a starting program of its own in order to 
clarify among other things the fact whether an adapter 
unit 4a, 4b, 4n has been connected to the interface card 
2. In case an adapter unit 4a, 4b, 4n is connected, the 
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interface card examines the type of the adapter unit 4a, 
4b ( 4n e.g. in a manner described above in the present 
specification by reading the type data in the parameters 
stored into the memory of the adapter unit 4a, 4b, 4n. 
The control unit 13 of the interface card further exam- 
ines whether the memory means 14, advantageously 
FLASH memory contains stored therein the program 
module of some adapter unit 4a, 4b, 4n. In case there 
exists a program module in the interface card 2, the con- 
trol unit 13 further compares the type of the program 
module to the type of the adapter unit 4a, 4b, 4n that is 
connected. In case the type data correspond to each 
other, there is no need to load 'a new program module to 
the interface card, but the interface card can use the 
program module stored into the memory means 14. 
Subsequently, the control unit 13 can move to the nor- 
mal operating mode. 

In a situation when the interface card 2 does not 
have a stored operation mode, or the types of the pro- 
gram module and the adapter unit do not match, a pro- 
gram module corresponding to the type of the adapter 
unit 4a, 4b, 4n is loaded to the interface card 2. The 
loading can be performed e.g. in a manner illustrated 
above in the operational description of the wireless 
communication device 1 according to the first advanta- 
geous embodiment of the invention. 

Subsequent to the loading, the interface card 2 and 
the adapter unit 4a. 4b. 4n connected thereto form a 
wireless communication device 1 according to the type 
of the adapter unit, wherein a data transmission con- 
nection can be formed in a data transmission system 
corresponding to the type, e.g. the GSM mobile commu- 
nication system, provided that the wireless communica- 
tion device 1 is located within the coverage area of the 
system in question. 

Fig. 4 shows in reduced form the positioning of the 
functional parts of the wireless communication device 1 
in accordance with the third advantageous embodiment 
of the invention. The wireless communication device 1 
comprises a handset 22 and an adapter unit 4a, 4b, 4n 
connectable thereto. The handset 22 comprises a so- 
called baseband part, such as an earpiece, micro- 
phone, audio amplifiers, signal processing unit and con- 
trol unit 13. The signal processing unit can be 
implemented also in the application software of the con- 
trol unit 1 3, which is known as such. 

Into the adapter unit 4a, 4b, 4n is stored among 
other things the type data of the adapter unit, in a man- 
ner corresponding to that in connection with the above- 
described advantageous embodiment of the invention. 
In addition to the type data, a program module accord- 
ing to the type of the adapter unit is stored into the 
adapter unit. The program module is loaded from the 
memory means of the adapter unit to the memory of the 
handset 22 to a part reserved for the program module. 
In the loading, the same principles can be used as 
described above in connection with the loading per- 
formed from the data processing unit 3. This includes 



e.g. message based loading. Also other known meth- 
ods can be used for transferring data from the adapter 
unit 4a, 4b, 4n to the handset 22 via an adapter unit 
interface, either in serial or parallel data transmission. In 

5 the accompanying Fig. 4, this is illustrated in a reduced 
manner by using an arrow 23. The adapter unit 4a, 4b, 
4n and the adapter unit interface can be implemented 
also in a manner that the memory means of the adapter 
unit are connected to form a part of the memory space 

w of the control part 13 of the handset, wherein via the 
adapter unit interface the address, data and control 
buses of the control unit 13 are transmitted to the 
adapter unit. Thus, it is not necessary to transfer the 
program module to the handset, but the program mod- 

15 ule can be used from the memory means of the adapter 
unit. However, this adds remarkably to the quantity of 
the contact pins of the adapter unit interface compared 
to an alternative that the program module is transferred 
to the handset 22. 

20 Also in this embodiment the handset 22 comprises 
the basic part of the wireless communication device, 
and an adapter unit 4a, 4b, 4n connectable to the hand- 
set 22 comprises the specific parts of the data transmis- 
sion system/protocol. The handset 22 corresponds, as 

25 to its properties, mainly to the interface card 2 of the 
above-described embodiments. However, in the hand- 
set 22 no interface to the data processing unit 3 is nec- 
essarily required, but the handset 22 and the adapter 
unit 4a, 4b, 4n connected thereto can be used as a wire- 

30 less communication device 1 of the invention e.g. for 
transmission of telephone calls. 

In the present invention, the basic part of the wire- 
less communication device 1 is thus -is composed of an 
interface card 2 or a handset 22 and the specific part is 

35 composed of an adapter unit 4a, 4b, 4n comprising the 
data transmission devices of at least one data transmis- 
sion system. The configuration is arranged to be per- 
formed by a program module according to the type of 
the adapter unit, said program module being stored into 

40 memory means, advantageously located in the data 
processing unit 3 or the adapter unit 4a, 4b, 4n. Thus, by 
changing the adapter unit wished at the time to the 
basic part 2, 22 the wireless communication device 1 of 
the invention can be operated in a wished data trans- 

45 mission system. Joining to a new data transmission sys- 
tem can be implemented by only changing a new 
adapter unit 4a, 4b, 4n to the basic part 2, 22, whereaf- 
ter the wireless communication device is configured 
automatically in accordance with said system. 

so Even though the above description includes e.g. the 
IrDA standard and the GSM mobile communication sys- 
tem, the invention can be adapted also in connection 
with data transmission systems of other types. Some 
examples mentioned in this context are wireless local 

55 nets (LAN), DECT, PHS, PDC and USTDMA. Further, 
the invention is not restricted only to PCMCIA interface, 
but also other types of interfaces between the data 
processing unit 3 and the interface card 2 are possible. 
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The invention is not restricted only to the embodi- 
ments described above, but it can be modified within the 
scope of the accompanying claims. /- 

Claims 5 

1 . A wireless communication device (1 ) comprising: 

- a basic part (2, 22) having memory means (14) 
and a control unit (13) for controlling the tunc- 10 
tions of the wireless communication means (1), 
an adapter unit (4a, 4b, 4n) arranged to be cou- 
pled to the basic part .and comprising means 
for transmitting information between the wire- 
less communication device ( 1 ) and at least one is 
data transmission network, and means for stor- 
ing type data (ID) of the adapter unit, which 
type data identifies said data transmission net- 
work, and 

means for transferring signals between the 20 
basic part (2, 22) and the adapter unit (4a ( 4b, 
4n), 

characterized in that the wireless communica- 
tion device further comprises 
means for examining the type data (ID) of the 25 
adapter unit, 

means for loading the configuration data 
(syst(1), syst(2), ... syst(N)) of the adapter unit 
(4a, 4b, 4n) connected to the basic part (2, 22) 
at the time, and 30 
means (13, 14) for configuring the wireless 
communication device (1) on the basis of the 
loaded configuration data (syst(1), syst(2), ... 
syst(N)). 

2. The wireless communication device (1) according 
to claim 1 characterized in that the adapter unit 
(4a, 4b, 4n) comprises means (21) for storing the 
type data (ID). 

3. The wireless communication device (1) according 
to claim 1 or 2, characterized in that it comprises 
means (10, 15) for connecting the wireless commu- 
nication device (1) to a data processing unit (3) hav- 
ing means (7) for storing configuration data 45 
(syst(1), syst(2), ... syst(N)) of one or more adapter 
units, advantageously a writeable mass storage 
memory (7c). 



4. The wireless communication device (1) according 
to claim 3, characterized in that the configuration 
data is arranged to be read in the storing means (7) 
for the configuration data in the data processing 
unit. 

5. The wireless communication device (1) according 
to claim 3 or 4, characterized in that the data 
processing unit (3) is a computer, such as a porta- 
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ble laptop PC, and that the basic part (2) is a card 
according to the PCMCIA standard. 

The wireless communication device (1) according 
to claim 3 or 4, characterized in that the data 
processing unit (3) is a personal digital assistant 
(PDA) and that the basic part (2) is an interface 
card arranged to be connected to the personal dig- 
ital assistant (PDA) or the basic part (2) formed to 
constitute a part of the personal digital assistant 
(PDA). 

TTie wireless communication device (1) according 
to claim 1 or 2, characterized in that the basic part 
is a handset (22) of the wireless communication 
device, and that the adapter unit (4a, 4n, 4n) com- 
prises means (7) for storing the configuration data 
(syst(1), syst(2), ... syst(N)) of the adapter unit, 
wherein the configuration data is arranged to be 
read in the adapter unit (4a, 4b ( 4n). 

A method for the configuration of a wireless com- 
munication device (1), said wireless communication 
device (1) comprising: 

- a basic part (2, 22) having memory means (14) 
and a control unit (13) for controlling the func- 
tions of the wireless communication means (1), 
an adapter unit (4a, 4b, 4n) arranged to be cou- 
pled to the basic part and comprising means 
for transmitting information between the wire- 
less communication device (1) and at least one 
data transmission network, and means for stor- 
ing the type data (ID) of the adapter unit, which 
type data identifies said data transmission net- 
work, and 

means for transferring signals between the 
basic part (2, 22) and the adapter unit (4a, 4b, 
4n), 

characterized in that the method comprises 
the following phases: 

- the type (ID) of the adapter unit connected at 
the time to the basic part (2, 22) is identified, 

- the configuration data (syst(1), syst(2), ... 
syst(N)) is loaded in the basic part (2, 22), and 
configuration is performed on the basis of the 
configuration data (syst(1), syst(2),... syst(N)) 
loaded in the basic part (2, 22). 

The method according to claim 8, characterized in 
that the wireless communication device (1) is con- 
nected to a data processing unit (3) comprising 
means (7) for storing configuration data (syst(1) t 
syst(2), ... syst(N)) of one or more adapter units, 
and that the configuration data is loaded from the 
storing device (7) for the configuration data in the 
data processing unit (3). 
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10. The method according to claim 8, characterized in 
that the adapter unit (4a, 4b, 4n) comprises means 
(7) for storing the configuration * data (syst(1), 
syst(2), ... syst(N)) of the adapter unit, wherein the 
configuration data is read in the adapter unit (4a, 5 
4b, 4n). 
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